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(57) Abstract 

The invention relates to a procedure for ensuring emergency calls in a wireless local loop cnvironnement which is based on technology 
employed in a mobile telephone system and which comprises a telephone exchange (1), an access node (2) connected to the telephone 
exchange, a terminal device (3) and a base station (4) connected to the telephone exchange via the access node and serving to transmit 
call signals between the access node and the terminal device, in which the home network (5) of the terminal device is defined by the base 
station and the associated access node and in which base stations (7) of other networks are disposed in the environment of the local loop, so 
that the terminal device receives information signals from the surrounding base stations and, based on said information signals, determines 
the base station it is communicating with, and the emergency call is set up via any base station compatible with the terminal device. To 
ensure successful set-up of an emergency call when connection between the terminal device (3) and the telephone exchange (1) of its 
home network (5) is lost, a dial lone is generated by means of the terminal device, an emergency number dialled via the terminal device is 
identified and the emergency call function of the mobile telephone system is used for the set-up of the emergency call. 
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PROCEDURE AND SYSTEM FOR ENSURING EMERGENCY COMMUNI- 
CATION IN A WIRELESS LOCAL LOOP ENVIRONMENT 

The present invention relates to a procedure 
for ensuring an emergency call in a wireless local 
5 loop environment, in which a terminal device is con- 
nected via a wireless link to a base station and furt- 
her to an access node and a telephone exchange. 

In a wireless local loop (WLL) , a terminal 
device is connected via a wireless link to an access 

10 node or a WLL controller. A WLL system may be based 
e.g. on technology used in a mobile telephone system, 
such as the GSM/DCS1800 technology (GSM, Group Special 
Mobile; DCS, Digital Cellular System) . Between the 
terminal device and the access node there is a base 

15 station, through which call signals sent by the termi- 
nal device over a radio channel are transmitted via 
the access node to a public telephone network and vice 
versa. An access node or WLL controller can be connec- 
ted to the telephone exchange using e.g. the V5 . 1 or 

2 0 V5.2 protocol. 

Open interfaces ,(V5.1 and V5.2) between an 
access node and a telephone exchange are defined in 
the ETSI (European Telecommunications and Standards 
Institute) standards of the ETS 3 00 324 and ETS 300 

25 347 series. V5 interfaces enable subscribers belonging 
to a physically separate access network, which may be 
either a wired or a wireless network, to be connected 
to a telephone exchange using a standard interface. A 
dynamic concentrator interface V5 . 2 consistent with 

30 the standards ETS 300 347-1 and 347-2 consists of one 
or more (1 - 16) PCM (Pulse Code Modulation) cables. 
. One PCM cable comprises 32 channels, each of which 
with a transfer rate of 64 kbit/s, i.e. 2048 kbit/s in 
all. The VS. 2 interface supports analogue telephones 

35 as used in the public telephone network, digital, such 
as ISDN (Integrated Services Digital Network) basic 
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and system subscriptions as well as other analogue or 
digital terminal equipment based on semi -fixed connec- 
tions . 

In a wireless local loop, emergency calls are 
5 only transmitted via the particular network the termi- 
nal device belongs to, as is generally done in net- 
works employing the GSM/DCS1800 technology. However, 
in the event of difficulties, e.g. when the operation 
of the network of the terminal device has been inter- 

10 rupted for some reason or when there occur other forms 
of rejection in the system, for instance an insuffi- 
ciency of radio channels, emergency calls cannot be 
transmitted. In the event of rejection, calls from the 
terminal device are inhibited. In this case, no dial 

15 tone is generated for the subscriber when the latter 
tries to initiate a connection, i.e. ''to pick up the 
headphone'. An example of a rejection situation is the 
case where the connection between the local exchange 
and the WLL controller fails. In this case, all calls 

2 0 initiated by the terminal device, including emergency 
calls, are rejected. Rejection is generally indicated 
via the terminal device by not giving the subscriber a 
dial tone. However, it is possible to provide a sepa- 
rate emergency link from the WLL controller to an 

2 5 exchange in a wired network and further to an emergen- 
cy number. On the other hand, the terminal device may 
be within the operating range of another functional 
network, such as a mobile telephone network, in which 
case this other network could be used for the 

30 transmission of an emergency call. However, the prob- 
lem in prior-art systems is that in either case the 
terminal device does not even generate a dial tone for 
the subscriber, which is why the subscriber is likely 
to give up trying to make an emergency call although 

35 this would be technically possible. 

The object of the present invention is to 
eliminate the problem described above. A specific ob- 
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ject of the present invention is to present a method 
by which the subscriber can always make an emergency 
call via a wireless terminal device when there is a 
radio link to a base station that functionally corres- 
5 ponds to a base station in the home network of the 
terminal device. 

As for the features characteristic of the 
present invention, reference is made to the claims. 

In the procedure of the present invention for 

10 ensuring an emergency call in a wireless local loop 
environment, such as a WLL system, based on a techno- 
logy employed in a mobile telephone system, such as 
the GSM/DCS1800 technology, the system comprises a te- 
lephone exchange and an access node connected .to the 

15 telephone exchange e.g. via a V5 interface. Furthermo- 
re, the system comprises a base station connected to 
the access node and further to the telephone exchange, 
and a terminal device communicating via a radio link 
^ with the base station. A home network is defined for 

20 the terminal device so that the home network comprises 
a ' given base station, a given access node and a 
subscriber connection defined in the telephone exchan- 
ge. In addition, base stations of other networks, e.g. 
base stations of GSM networks, are disposed in the en- 

2 5 vironment of the local loop, and the terminal device 
receives information signals from the surrounding base 
stations and, based on these information signals, de- 
termines the base station it is communicating with. In 
a normal situation, the terminal device only communi- 

30 cates with base stations of its home network. Thus, an 
emergency call can be made using any base station 
available. 

According to the invention, in the event of 
failure or rejection in the home network, i.e. when 
35 connection between the terminal device and the te- 
lephone exchange of its home network is lost, a dial 
tone is generated by the terminal device, so the user 
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of the terminal device becomes aware that the device 
is ready for a call. Next, the dialled emergency num- 
ber, e.g. the generally used string 112, is identified 
and the emergency call is set up using the emergency 
call function of the mobile telephone system. 

As compared with prior art, the present in- 
vention has the advantage that, in a wireless system, 
the subscriber can always make an emergency call when 
this is technically possible, i.e. always when the 
terminal device is able to establish a connection to 
a base station. A further advantage provided by the 
invention is that, upon hearing a dial tone, the user 
can conclude that it is possible to make a call, so 
he/she can call an emergency number even if connection 
to the home network telephone exchange should be inhi- 
bited for any reason. 

In an embodiment , when communication with the 
home network base station is not possible, an emergen- 
cy call is set up using a base station of some other 
network. The other network may be a base station out- 
side the mobility area of the terminal device, a base 
station in another wireless local loop, a base station 
maintained by any teleoperator , or some other base 
station compatible with the terminal device. Compati- 
bility in this context means that the terminal device 
would be able to use that base station for call setup 
if it had the right of access to the network to which 
the base station belongs. The signals between the ter- 
minal device and the base station are generally 
transmitted via a radio channel, which is a given fre- 
quency band reserved for the base station. 

In a preferred embodiment of the present in- 
vention, a string corresponding to the number to be 
dialled for an emergency call is stored in the termi- 
nal device. This can be done e.g. by reading the emer- 
gency numbers stored in the subscriber identity 'module 
(SIM), e.g. SIM card, of the terminal device. On the 
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Other hand, if the terminal device is based e.g. on 
the GSM system, the string 112 is always recognised as 
an emergency number. After this, the string dialled 
into the terminal device is compared with the strings 
5 stored in the terminal device and if this comparison 
indicates that an emergency number is being called, 
operation is continued using an emergency call functi- 
on and the emergency call is set up. 

In a preferred embodiment of the procedure of 

10 the present invention, the terminal device is sent da- 
ta indicating that communication with the home network 
exchange is impossible, and, based on this informati- 
on, a dial tone is generated, in the terminal device 
■ when the subscriber is starting a call. The terminal 

15 device can also be informed about the communication 
failure by transmitting via the network a bar code to 
the terminal device when the latter is attempting a 
normal call. After this, if an emergency number is di- 
. ailed via the terminal device, the call is transmitted 

20 to. the access node of the home network, if the link 
between the home network base station and the access 
- node. is in order and if the terminal device is able to 
communicate with the base station. Calls attempted to 
any other numbers except emergency numbers will be re- 

.25 jected. The call is then connected further by using an 
emergency call function defined in the access node. 
When the connection to the telephone exchange of the 
home network of the terminal device fails, the termi- 
nal device generates a dial tone that is different 

30 from the dial tone heard in a normal situation. Cor- 
respondingly, if the connection to the home network 
access node fails, a dial tone differing from the nor- 
mal situation can be generated, so the caller will 
know that the link to the home network is out of or- 

35 der. If the link between the access node and the te- 
lephone exchange is overloaded, in other words no free 
time slots are available for emergency calls, one of 
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the current calls can be disconnected by the access 
node. After this, the time slot thus made available 
can be used for connecting the emergency call further 
from the access node. 
5 In the following, the invention will be 

- described by the aid of a few examples of its embodi- 
ments by referring to the attached drawing, in which 

Fig. 1 is a diagram representing a first em- 
bodiment of the system of the invention; 

10 Fig. 2 is a diagram representing a second em- 

bodiment of the system of the invention; 

Fig. 3 is a flow diagram representing a call 
process in an embodiment of the present invention. 

The wireless local loop system presented in 

15 Fig. 1 comprises a telephone exchange 1 and an access 
node 2 connected to it. The access node 2 acts as a 
concentrating element between the telephone exchange 1 
and the terminal device 3, connecting the terminal de- 
vice to the telephone exchange 1. In this example,, the 

20 access node 2 is connected via V5.2 interface 6, which 
comprises 1-16 PCM cables (2 Mbit/s) , to the exchan- 
' ge terminal (ET) (not shown) of the telephone exchange 
1, the exchange terminal being provided with the 
functions required for the V5 interface. The system 

25 illustrated by the figure further comprises a base 
station 4 with a given coverage area 5, which is also 
the area of the home network of the terminal device 3 
and the mobility area of the terminal device 3. In the 
system presented in Fig. 1, a connection between the 

30 terminal device 3 and the telephone exchange 1 is set 
up by transmitting signals between the base station 4 
and the terminal device 3 by radio and from the base 
station via a wired, radio or other link to the access 
node 2 and further via the V5 interface 6 to the te- 

35 lephone exchange 1. Fig. 1 further shows a base stati- 
on 7 belonging to another network, and the terminal 
device 3 is also within the coverage area 8 of this 
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Other base station. Thus, in a normal situation, the 
terminal device 3 receives signals both from base sta- 
tion 4 and from base station 7, but uses only the base 
station 4 of its home network for call setup. 

The system presented in Fig. 2 corresponds to 
the system in Fig, 1 except that the access node 2 is 
connected via a second interface, a so-called backup 
V5 interface 6a to a telephone exchange la other than 
the home network 5 telephone exchange. The purpose of 
this connection is to guarantee successful emergency 
communication in the event of a failure in V5 interfa- 
ce 6 . Such an arrangement is known in prior art and 
its .various applications are described in e.g. in spe- 
cifications FI 962465 and FX 962575, submitted by the 
same applicant as the present application. Therefore, 
referring to the aforesaid specifications, this arran- 
gement for ensuring emergency communication will not 
be described in detail in the present application. 

Fig. 3 presents a flow chart representing the 
call setup algorithm in situations exemplified by Fig. 
1 and 2. In the following, referring to the drawing, 
an example of the procedure of the invention for ensu- 
ring emergency calls in a wireless local loop environ- 
ment will be described. First, the subscriber activa- 
tes the terminal device 3 to start a call, block 21. 
Next , in block 22 , the system checks whether a normal 
link from the terminal device 3 to the base station 4, 
to the wireless local loop access node 2 and further 
to the telephone exchange 1 exists. If the link is in 
order, the normal call setup procedure is started in 
block 23. If the link fails, if rejection appears in 
the wireless network or a failure code or equivalent 
is received by the terminal device, then the terminal 
device 3 generates a dial tone (block 24) , which may 
differ from the' dial tone used in a normal situation 
so the user will know that the connection to the home 
network has failed. Next, the dialled number is recei- 
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ved in the terminal device 3 and compared in block 2 5 
with numbers stored in the terminal device, and if 
this comparison indicates that the dialled number is 
not an emergency number, then the call setup procedure 
is interrupted, block 26, If the dialled number is an 
emergency number, operation is continued in block 27, 
where a check is made to ascertain whether a connecti- 
on to the home network base station 4 and further to 
the WLL element 2 is available. If no connection to 
the home network WLL element can be set up, then the 
procedure continues in block 29, where the system 
checks whether a connection to a base station 7 of so- 
me other network is available. If not, control is 
passed to block 2 6 and the call setup procedure is in- 
terrupted. If a connection to a base station of anot- 
her network is available, then the emergency call is 
set up via this other network by applying an emergency 
call setup procedure known in itself, block 31. If, in 
block 27, the link to the WLL element is in order, 
then control is passed to block 28, where a check is 
made to establish whether it is possible in the case 
of failure of the normal V5 interface 6 to connect the 
emergency call from the WLL element onwards e.g. via a 
backup V5 interface 6a. If it is, .then the emergency 
call is set up, block 30. 

The invention is not limited to the examples 
of its embodiments described above, but instead many 
variations are possible within the framework of the 
inventive idea defined by the claims. 
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CLAIMS 

1. Procedure, for ensuring emergency calls in 
a wireless local loop environment which is based on 
technology employed in a mobile telephone system and 

5 which comprises a telephone exchange (1) , an access 
node (2) connected to the telephone exchange, a termi- 
nal device (3) and a base station (4) connected to the 
telephone exchange via the access node and serving to 
transmit call signals between the access node and the 

10 terminal device, in which the home network (5) of the 
terminal device is defined by the base station and the 
associated access node and in which base stations (7) 
. of other networks are disposed in the environment of 
the. local loop, so that the terminal device receives 

15 - information signals from the surrounding base stations 
- and, based on said information signals, determines the 
base station it is communicating with, 
characteri zed in that, when connection 
between the terminal device (3) and the telephone 

20 exchange (1) of its home network (5) is lost, a dial 
tope, is generated by means of the terminal device, an 
emergency number dialled via the terminal device is 
identified and the emergency call, function of the mo- 
bile telephone system is used- for the setup of an 

2 5 emergency call. 

2. Procedure as defined in claim 1, 
characterized in that a base station (7) 
of another network is used for the setup of an emer- 
gency call when the connection to the base station (4) 

30 of the home network ( 5 ) fails. 

3. Procedure as defined in claim 1 or 2, 
characterized in that the signals between 
the terminal device (3) and the base station (4, 7) 
are transmitted via a radio channel . 

35 4. Procedure as defined in any one of the 

preceding claims 1 - 3, characterized in 
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that a string corresponding to an emergency number is 
stored in the terminal device (3) , the string is com- 
pared with the string fed into the terminal device 

i 

and, based on this comparison, an emergency call is 
5 set up. 

5. Procedure as defined in claim 4, 
characterized in that the string corres- 
ponding to an emergency number is read into the termi- 
nal device (3) from a subscriber identification unit 

10 attached to it. 

6. Procedure as defined in any one of the 
preceding claims 1-6, characterized in 
that the terminal device (3) is sent information indi- 
cating that no connection to the telephone exchange 

15 (1) of the home network (5) can be established; a dial 
tone is generated in the terminal device; a dialled 
emergency number is received in the terminal device; 
the call is connected to the access node (2) of the 
home network; and the call is connected further using 

2 0 an emergency call function defined in the access node. 

7. Procedure as defined in any one of the 
preceding claims 1- 5, characterized in 
that , in the event of an overload on • the interface 
between the access node (2) and the telephone exchange 

25 (1) , one of the current calls is disconnected by the 
access node and the capacity thus made available is 
used for the connection of the emergency call from the 
access node onwards . 

8 . Procedure as defined in any one of the 
30 preceding claims 1 - 7, characterized in 

that, when no connection to the telephone exchange (1) 
of the home network (5) of the terminal device (3) can 
be established, a dial tone differing from the dial 
tone used in a normal situation is generated by means 
35 of the terminal device. 

9. Procedure as defined in any one of the 
preceding claims 1-8, characterized in 
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that the emergency call is set up via any base station 
compatible with the terminal device with which the 
terminal device is able to communicate. 

10. Procedure as defined in any one of the 
5 preceding claims 1 - 9, characterized in 

that, in a failure situation, calls attempted to other 
than emergency numbers are rejected. 

11. Procedure as defined in any one of the 
preceding claims 1 - 10, characterized in 

10 that the mobile telephone system is based on 
GSM/DCS 180 0 technology. 
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